Canadian-listed firms trade at a discount to U.S.-listed firms across a range of valuation measures, despite Canadian-listed firms having a lower cost of equity and higher profitability than comparable U.S-listed firms over the past decade. This discount persists after controlling for company-specific factors such as industry membership, firm size, cost of equity, profitability and secondary market liquidity, and market-specific factors such as the relative performance of the overall equity market. This discount is not explained by differences in accounting. The presence of a Canadian discount suggests that value investors may find better bargains by investing north of the border.
addition, there are institutional differences across countries, owing to different sets of accounting rules and tax systems. These institutional differences have been termed country-specific factors in the finance literature. The existence of country-specific factors suggests that financial markets may not be fully integrated.
Theoretically, if there were no barriers to international capital flows, all assets in both countries should be priced according to a model of an integrated capital market.
Arbitrage between markets would eliminate any differences in valuation across markets for firms that are seen as close substitutes by investors. In other words, differences in the valuation multiples of comparable firms across integrated markets would not exist. A comparison of the valuation of Canadian-and US-listed equity therefore presents an opportunity to test the market segmentation hypothesis, and to study what factors may contribute to this segmentation. This section briefly reviews each category of factors.
The impact of these factors on the valuation of Canadian-and U.S.-listed firms is examined in section 2.
Company-specific factors
Most financial models for deriving the value of a share rely on discounting the future expected cash flows that will accrue to a shareholder, either in the form of dividends or capital gains. Forecasted future cash flows will depend on company-specific factors such as profitability, earnings growth, and the dividend payout chosen by managers. These cash flows are then discounted at a rate that reflects the variability or riskiness of these cash flow estimates, generally the cost of equity.
1 Systematic differences in cash flows or discount rates between comparable Canadian-and U.S.-listed firms would justify different valuation multiples for these firms.
There are many methods for estimating the cost of equity. The most common and most widely used method is the single-factor capital asset pricing model (CAPM) developed by Sharpe and Lintner (Graham and Harvey 2001) . 2 Under the CAPM, the cost of equity is a function of a riskless security, the stock's covariance with the overall market portfolio (or beta), and the incremental return from holding the overall market portfolio relative to a risk-free security. Differences in these company-specific factors across two firms may lead to differences in their cost of equity and valuation. Likewise, differences in these factors between a Canadian-and. a U.S.-listed firm would justify differences in valuation.
Three points concerning the CAPM are worth emphasizing. First, this framework assumes that firm-specific risk-adjusted returns are captured by the single factor, beta.
Other studies have found that other factors influence returns (for example, Fama and French 1992, 1995) . As Roll (1977) noted in his famous critique, beta is a relative measure and the use of different proxies for the market portfolio will lead to different values of beta for a given stock. In practice, the beta of a U.S.-listed firm is generally calculated with reference to the Standard and Poor's (S&P) 500 index, while the beta of a Canadian-listed firm is calculated with reference to the Toronto Stock Exchange (TSE) 300 index. If the returns or volatility of these two markets differ over time, owing perhaps to different industry weightings or membership in each index, these differences could lead to systematic differences between the betas for firms traded in either stock market.
Second, different assumptions about the expected return on the market portfolio over the risk-free asset -commonly referred to as the equity premium -may generate systematic different valuations across markets. A number of studies have sought to unravel the socalled equity premium puzzle. 3 They have documented that the equity premium for Canada is different from the United States (Claus and Thomas 2001; Hodrick et al.. 1999; Jorion and Goetzmann 1998; . In particular, Canadian estimates of the equity premium are consistently lower than U.S. estimates. 4 A lower equity premium should create systematic valuation differences between Canadian-and U.S.-listed firms.
Third, differences in the risk-free rate across markets should lead to systematic valuation differences between Canadian-and U.S.-listed firms. The risk-free rate is generally proxied using a government security, either a short-term security such as treasury bills or a longer-term government bond yield. Interest rates have differed between Canada and the United States owing to different macroeconomic conditions and monetary policies. Canadian short-term interest rates were significantly higher than those in the United States from 1990 to 1995 (Table 1 ), suggesting that this component of the cost of equity is higher. Higher interest rates during the early 1990s have been linked to differences in the stance of monetary policy between Canada and the United States, and to a premium in Canadian interest rates due the levels of government debt outstanding and political uncertainty in Canada following the Quebec referendum on sovereignty association. Companies listed on a Canadian stock exchange therefore faced a higher risk-free rate during the first half of the 1990s that should be expected to lead to differences in the cost of equity and a firm's valuation.
[Insert Table 1] In addition to differences in the cost of equity, differences in the expected future profitability of Canadian-and U.S.-listed firms and in secondary market liquidity of the firm's shares may explain differences in their valuation. A common proxy of profitability is the return on equity (ROE), which may be broken down into its components using the Dupont decomposition. 5 ROE can be written as a function of the profit margin, asset turnover, and financial leverage. Profit margin can be seen as a proxy for a firm's dominance of its industry, in the belief that market leadership generates higher margins over time. Likewise, asset turnover and financial leverage capture effects related to the productivity of assets and the impact of capital structure choices.
Differences in valuation may also be related to the secondary market liquidity of a firm's share. For prices to be informative, they must incorporate valuation-relevant information that enters the market in a random fashion. This view forms the basis for the efficient market hypothesis, and the conclusion that the stock market follows a random walk. If a company's shares are illiquid, prices may not reflect full information. Studies of interlisting have established that when a public company lists its stock on a second stock exchange, the price of its stock increases at the time of interlisting. This price increase is generally attributed to an increase in the secondary market liquidity of the share, as well as the greater visibility and better reputation associated with listing on a larger or more prestigious stock exchange. Increased liquidity is associated with a decline in expected returns as transparency increases, and risk premiums and costs of investing are reduced, leading to a decline in the cost of equity (Errunza and Miller 2000; Koedijk and Van Dijk 2000) . Given the differences in size and liquidity of the Toronto Stock Exchange and the New York Stock Exchange, it is reasonable to expect that listing on the smaller of these exchanges will lead to differences in the valuation ratios relative to shares listed on the larger and more liquid exchange.
Market-specific factors
Factors specific to a given stock exchange may affect the valuation of a company's shares. When considering two shares that trade on different exchanges, it is therefore important to control for the relative performance of each market, as well as the volatility of its returns. A comparison of the Canadian-listed firms with U.S.-listed firms must control for the out performance of the U.S. stock market over the past decade.
Many observers believe that the valuations on U.S. stock markets in the 1990s were out of line with historical fundamentals. Indeed, on 5 December 1996, Federal Reserve
Chairman Alan Greenspan mused in a now-famous speech whether "irrational exuberance" might be infecting the U.S. stock market. If U.S. stock market valuations were inflated due to investor sentiment, then controlling for company-specific fundamentals might not capture this element. Therefore, the impact of this irrational exuberance on valuation needs to be controlled in a comparison across Canadian and U.S. stock markets.
Country-specific factors
There is a continuing debate in the finance literature on the importance of countryspecific factors for explaining stock returns (Akdogan 1996; Asness et al. 1997; Beach 2001; Beckers et al. 1992; Griffin 2002; Grinold et al. 1989; Heston and Rouwenhorst 1995; Lessard 1974) . Studies disagree on the relative importance of country-specific factors versus industry factors. One important consideration is the impact of different national accounting rules on financial statements. Valuation depends critically on the inputs derived from a company's financial statements. Differences in accounting rules and operations will therefore lead to differences in valuation (Penman 1996) . In particular, differences in accounting rules between Canada and the United States may explain differences in valuation across these two markets.
While accounting rules in Canada and the United States are in large part consistent, there are differences in the treatment of certain items that may lead to differences in both earnings and the book value of equity. Currently, Canada is moving towards harmonization with both U.S. GAAP and the International Accounting Standards
Committee. Recent examples of U.S.-GAAP harmonization are the new standard on business combination, the accounting for post-retirement costs, and the accounting for income taxes. Despite these recent modifications, there were a number of other differences between Canadian and U.S. GAAP over our sample period, including accounting for foreign exchange gains and losses, accounting for gains and losses on marketable securities, and treatment of development costs.
A number of studies have investigated the information content of Canada-U.S. GAAP differences (Bandyopadhyay et al. 1994; Barth and Clinch 1998; firm-year observations, respectively. Only firms with a December fiscal year-end of December were used in order to control for timing effects due to companies having different fiscal year-ends. Observations dropped from the sample are all firm-year observations with non-positive assets, book value of equity, or sales, and all firms for which the cost of equity could not be estimated using the CAPM. These criteria reduced the sample to 50,720 firm-year observations, of which 2,392 observations are 474 firms listed exclusively in Canada, 1,017 observations are 158 Canadian firms cross listed on both a Canadian and a U.S. stock exchange, and 47,311 observations are 8,865 firms listed in the United States.
For each firm-year, we calculate four valuation ratios: book-to-market, earnings-to-price, earnings before interest, taxes, depreciation and amortization (EBITDA)-to-enterprise value, and free cash flow-to-enterprise value. Following the convention in the literature, the valuation ratios are calculated with the price in the denominator, to mitigate the effect of outliers (Fama and French 1992; Penman 1996) . 6 The stock price used for the valuation ratios is the price at the end of March of the following calendar year, adjusted for stock splits and dividends. 7 The earnings used are net income before extraordinary items for the past year, in order to avoid the impact of non-recurring items. While forward looking earnings estimates would be a better measure for comparison, such earnings estimates are not available for a wide cross-section of Canadian firms. Enterprise value in this study is the market value of equity plus the book value of debt and preferred stock. Multiples of EBITDA and free cash flow reflect pre-tax numbers, while book-tomarket and earnings-to-price are based on after-tax earnings. EBITDA also reflects cash flow prior to the payment of interest on debt, and therefore provides a valuation measure that controls partially for the capital structure of the firm. Details on the formulae used to calculate these ratios are in the Appendix.
We control for industry and size effects that have been shown to influence the valuation of an individual firm by creating a matched sample of U.S. observations for each
Canadian observation based on size and industry (Alford 1992; Fama and French 1992, 1995) . We match the Canadian and U.S. observations based on the first three digits of the Standard Industrial Classification (SIC) code. We then restrict the set of U.S.
comparables to those firms with total assets greater (less) than 50 per cent (150 per cent) of the total assets of the Canadian-listed firms, expressed in U.S. dollars using the end-of-year exchange rate. We calculate a number of company-specific ratios for each firm. We measure profitability using ROE and return on assets (ROA). We estimate the cost of equity for firms in our sample using the CAPM single-factor model. The cost of equity (K) is a function of riskless investment, the stock's covariance with the market portfolio and the incremental return of the market portfolio:
(1) K = RF + â * ( expected return on market portfolio -RF)
where â = company-specific beta and RF = risk-free rate. The risk-free rate is the annualized yield on the 90-day Treasury bill in each market, as shown in 10 Company-specific betas are estimated using the market model, where the monthly returns are regressed on the domestic value-weighted market return. Each security has to have valid sequential stock returns for at least 36 months prior to March of every year. Given that a companyspecific beta was not available for all the firms in the sample, an unlevered average beta is calculated for each 3-digit SIC industry, by year, using the betas that were available in the CRSP and CFMRC databases. Each firm's levered beta is then calculated by taking the mean unlevered beta for its industry, and levering it based on each individual firm's debt-to-equity using the Hamada formula. 11 We decompose ROE into profit margin, asset turnover, and leverage to see whether there are significant differences in these components between Canadian-and U.S.-listed firms. The company-specific factors are used in a series of tests described below.
Comparison of valuation measures
To determine whether there is a statistically significant difference between the valuation of a Canadian-listed firm and its U.S. To test whether Canadian-and U.S. listed firms are valued differently, we employ the following procedure. For each Canadian observation, we calculate the median ratio for the set of U.S. comparables. We then calculate the difference between a given ratio for the Canadian-listed firm and the median ratio of the set of U.S. comparables. For example, the median book-to-market ratio of the U.S.-comparables is subtracted from the book-to-market ratio for a Canadian-listed firm to determine the difference in book-tomarket. We examine whether the difference in the ratios is statistically significant using a non-parametric test, which does not rely on the assumption of normality for the distribution of the sampling statistic. We do not use the conventional t-test because the distribution of the valuation ratios violates the assumption of a normal (Gaussian) distribution. The non-parametric test chosen is the Wilcoxon signed-ranks test, which is designed to test a hypothesis about the location (median) of a population distribution.
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[Insert Table 2 ] Table 2 shows the differences in valuation measures. On average, the median Canadian-listed firm traded at a discount to comparable U.S.-listed firms. 13 The differences between Canadian-listed firms and their U.S. comparables are both statistically significant and economically important. In the pooled results, the Canadian sample had statistically higher book-to-market, earnings-to-price, EBITDA, and free cash flow ratios (implying lower multiples of book value, past 12 month earnings, EBITDA, and free cash flow). The book-to-market of the average Canadian-listed stock is more than 8 percentage points higher than the median of its U.S. 
Contribution of company-specific factors
Having found that Canadian-listed firms trade at a discount to comparable U.S.-listed firms of the same approximate size and in the same industry, we next consider whether company-specific factors explain this result. Using the same matched set of Canadianlisted firms and their comparable U.S.-listed peers, we test whether there were significant differences in the ROE, ROA, cost of equity, beta, and the components of ROE across the two samples. The same non-parametric test is employed, based on the difference between the Canadian-listed firm and the median of its U.S.-listed comparables.
[Insert Table 3 ] Table 3 shows the differences in other company-specific factors. The Wilcoxon signedranks test shows that Canadian firms had statistically higher profitability than their U.S.
peers over this period. The coefficients on ROE and ROA are positive and statistically significant for the pooled results, as well as in the years 1994-2001. This higher profitability is economically important, as the Canadian-listed firms had an ROE that is nearly 2 percentage points higher than their U.S. peers for the decade as a whole. The lower profitability at the start of the 1990s is consistent with the impact of the longer recession in Canada that also shows up in the lower earnings multiples in Table 2 .
Canadian-listed firms also had a cost of equity that is significantly different from U.S.
firms over the past decade. From 1991 to 1995, the Canadian cost of equity is higher, although it is only statistically higher in 1993 -1995. This finding may be due to the significantly higher risk-free rates in Canada than in the United States from 1990-1995 (Table 1) , combined with the higher betas for Canadian firms. The betas of Canadianlisted firms were statistically higher in the pooled results and in seven out of the ten years. Canadian firms then enjoyed a lower cost of equity from 1996 to 2000, owing no doubt to the lower risk-free rate in Canada despite, the average Canadian-listed firm having a higher beta for most of that period. For the components of ROE, the pooled results show that Canadian-listed companies had higher profit margins but a lower asset turnover than their U.S.-listed peers, while differences in financial leverage were not statistically different from zero.
Overall, this section has established that Canadian-listed firms traded at a discount to U.S.-listed firms over the past decade. This finding is consistent across a range of valuation measures. Closer scrutiny reveals that Canadian-listed firms had a statistically lower cost of equity and higher profitability over the past decade as a whole. For the annual observations, Canadian firms were less profitable, with a higher cost of equity at the start of the 1990s, justifying a discount through 1995. Canadian-listed firms then had higher profitability and a lower cost of equity from 1996 onwards, but they continued to trade at a discount to their U.S. peers. Asset pricing theory would suggest that Canadian firms should trade at a premium valuation to their U.S. peers, but they did not, due to other factors. This puzzle will be investigated further in sections 3 and 4.
Explaining the discount
This section tests for differences in the valuation of Canadian-and U.S.-listed firms using a series of multiple regressions to explain an individual firm's valuation. For these regressions, the dependent variable in one specification is the level of book-to-market, and in the other it is the level of earnings-to-price. The sample is the same as for the hypothesis tests conducted in section 2, although no matching is used to restrict these samples. The number of observations is much larger, because this comparison includes as many observations as are available. The sample includes firms listed either in Canada or the United States, but excludes interlisted Canadian firms. 15 We do not control directly for industry in these regressions, although we do restrict the sample to those three-digit SIC industries that are present in both the Canadian and U.S. samples.
This restriction ensures that the valuation of industries not present in both countries does not bias the results. Industry effects are then controlled directly in a second set of regressions through the use of industry dummy variables.
Methodology
In the regressions using earnings-to-price as the dependent variable, we consider firms that had only positive earnings, in line with other studies in the literature. 16 For this reason, the number of observations for the regressions on earnings-to-price is consistently lower than the comparable regressions on book-to-market. The regressions on book-to-market are more robust to firms with losses, as book value is a stock measure of cumulative retained earnings and is therefore less volatile. For this reason, we view the results of the regressions on book-to-market as more robust and informative. In all our regressions, we follow the method recommended by Belsley et al.
(1980) to identify influential observations and eliminate outliers. 17 We conduct standard diagnostic tests that confirm the robustness of our model. 18 The results suggest that our model is robust and well-specific, with a fit that is consistent with similar studies in the literature.
Choice of explanatory variables
We control for company-specific factors that may explain differences in valuation across individual firms by including proxies for a company's profitability (ROE), cost of equity (K), dividend policy (RET), and share turnover (TURN). We control for firm size (SIZE)
by including a variable measuring the log of total assets, denominated in U.S. dollars.
Each regression is run with two specifications, to check the robustness of our measures for cost of equity and ROE. In the second specification, we replace ROE with profit margin, asset turnover, and leverage. Likewise, we check the robustness of the cost of equity by substituting the components from the CAPM formula, namely the risk-free rate and the company-specific equity risk premium. In addition, we control for the impact of greater liquidity for a company's shares by including a measure of share turnover. The intensity of share turnover is proxied using the average number of shares traded in a month divided by the total number of shares outstanding, adjusted for stock splits, dividends and other factors. The differences in the risk-adjusted equity returns of Canadian and U.S. stock exchanges are measured by risk-adjusted returns (SMR). For each stock market, we calculate the standardized return on the overall market measured as the value-weighted return of the overall market over the past year, divided by the standard deviation of the market return for the past three years. Finally, we test whether there is a systematic country effect between Canadian-and U.S.-listed firms after controlling company-specific and market-specific factors, by including a country dummy variable (CTRY). We estimate the following model: VM = á + â 1 SIZE + â 2 ROE + â 3 K + â 4 RET + â 5 TURN + â 7 SMR + â 8 CTRY + å (1) where VM stands for the valuation measure, using book-to-market in one specification and earnings-to-price ratio in another. The dummy variable CTRY takes a value of 1 for Canadian-listed firms and zero for U.S.-listed firms. If the country effect identified in the univariate tests is explained by company-specific and market-specific factors, then the coefficient on the country dummy variable (â 8 ) should not be statistically different from zero. If, however, the country dummy variable is statistically significant, it will imply that there is a systematic country effect over and above the variables used as controls in the regression.
Regression results
The results of these regressions are shown in Table 4 . The first regression uses book-tomarket as the dependent variable. The log of total assets is negative and significant in the first part, suggesting that larger firms in this sample had a lower book-to-market (implying a higher price-to-book multiple). Firms in this sample with higher ROE had a higher book-to-market. This finding, which is consistent with theories of the mean reversion of earnings -the Molodovsky effect (Penman 2001) . Mean reversion suggests that firms that exhibit above-average profitability in one period can be expected to have lower earnings in the future, as new entrants are attracted and profit margins are reduced through greater competition. Over time, earnings revert to the mean level for a given business, with no firm being able to sustain above-average earnings growth.
Recent studies document mean reversion and link it with valuation ratios similar to our findings (Bauman, Conover, and Cox 2002; Fama and French 2000) .
The direction and statistical significance of the coefficient for cost of equity is consistent with theory. Firms with a higher cost of equity receive a lower valuation as future cash flows are discounted more heavily to arrive at the correct current share price. A firm with a higher cost of equity than comparable firms will therefore have a higher book-to-market ratio and a higher earnings-to-price ratio, implying a valuation discount on those two measures. The earnings retention rate is negative for both specifications of this regression, but is significant only for the second specification. The sign implies that firms that retain a greater share of earnings are assigned a lower book-to-market.
Share turnover is negative and statistically significant in all the regressions. Firms that exhibit higher share turnover trade at a premium to firms whose shares exhibit lower turnover. This result confirms the findings in the interlisting literature. The coefficient of the variable measuring the standardized return on the overall market is consistent with our expectations -negative and statistically significant. Firm valuations based on both book-to-market and earnings-to-price increase when the risk-adjusted return of the market is greater.
The coefficient of the country dummy variable is positive and statistically significant.
Canadian-listed firms have a higher book-to-market in both specifications, and a higher earnings-to-price in one specification. These results suggest that Canadian-listed firms trade at a discount to U.S.-listed firms, consistent with the findings of the univariate tests.
More significantly, the country effect is still important for explaining differences in valuation across markets after including control variables such as size, profitability, cost of equity, dividend policy, share turnover and the risk-adjusted return on the overall market. In other words, firm-specific valuation reflects a country effect, suggesting that Canadian and U.S. stock markets are segmented.
[Insert Table 4 ]
The role of accounting
A possible explanation for the findings in Table 4 is the differences in Canadian and U.S.
GAAP. The impact of accounting differences on the valuation measures analyzed in this Compustat records both sets of reported results in their Canadian and U.S. databases, respectively. We therefore can calculate the valuation and profitability ratios for the same company using both Canadian GAAP and U.S. GAAP. We calculate book-tomarket, earnings-to-price, EBITDA-and free cash flow-to-enterprise value, ROE, and ROA for these interlisted firms, and then calculate the differences in these ratios, where the difference for each ratio is equal to the Canadian GAAP ratio minus the U.S. GAAP ratio for the same year. The Wilcoxon signed-ranks test is used to check whether this difference is statistically different from zero. Table 5 shows the results of this comparison.
[Insert Table 5] The results support the finding of Bandyopadhyay et al. (2002) that Canadian and U.S.
GAAP results are close substitutes. For both the pooled results and the annual observations, there is no statistical difference in either ROE or ROA, or in earnings-toprice. Book-to-market is statistically different from zero in the pooled results, although the value is not economically significant as it approximates zero. The difference in the book-to-market ratio varies over the 10-year period, with four years where book-tomarket under Canadian GAAP is higher than under U.S. GAAP, and three years where the opposite is true. EBITDA-to-enterprise value and free cash flow-to-enterprise value show a similar pattern, although the differences are not economically significant. On this basis, we can conclude that accounting differences do not explain the discount of Canadian-listed firms versus their U.S. peers.
Sensitivity to industry membership
While the regressions in Table 4 limit the overall sample to those industries that are common in both the Canadian and U.S. samples, these regressions do not control for industry membership directly. Liu et al. (2001) suggests that different industries do not have different "best" multiples of earnings, cash flow, and book value. A skeptical observer, however, may argue that the relative weighting of industries across the Canadian and U.S. samples may be an important omitted variable explaining our results.
We therefore repeat our regressions while controlling for industry membership directly by creating industry dummies based on the major SIC industry classifications. Owing to the availability of observations in our sample, we were able to consider only five industries. Table 6 identifies the five industries categorized under each broad SIC code.
[Insert Table 6] We control for industry by including separate dummy variable for each industry. In addition, we allow for different coefficients of the independent variables for each industry. The problem with this approach is that it is econometrically very costly. First, there are fewer Canadian observations relative to U.S. observations, and this approach divides the Canadian observations across five industries. Second, the use of industry dummies reduces the degrees of freedom by a factor of 5 (the number of separate SICs considered) as different coefficients are estimated for each explanatory variable for each of the five industries. Table 7 shows the country dummies by industry used in each regression. The results for the other variables are consistent with the results reported in Table 4 . All the country dummies in the book-to-market regressions are positive indicating that the discount based on the book-to-market ratio is consistent for all industries. The results for the earnings-to-price regressions are somewhat weaker as only three out of five industries,
show a discount for Canadian-listed firms. Taken together, the regressions by industry provide support to the earlier results.
[Insert Table 7 ]
Conclusion
This study documents that Canadian-listed firms are traded at a discount to their U.S.-listed peers, based on comparisons across a series of pre-tax and after-tax valuation measures. Over the past decade, Canadian-listed firms exhibited lower multiples of book-to-market, earnings-to-price, EBITDA-to-enterprise value, and free cash flow-toenterprise value than comparable U.S.-listed firms. This discount exists despite the median Canadian-listed firm having a lower cost of equity and higher profitability over the past decade than its U.S.-listed peer. We test for the existence of a country effect using a dummy variable in regressions that control for company-specific and marketspecific factors. While variables such as cost of equity, secondary market liquidity, and the risk-adjusted return of the overall market did explain part of the discount, Canadianlisted firms still exhibited a systematic discount. Using a sample of Canadian firms that report their results under both Canadian and U.S. GAAP, we are able to reject differences in accounting rules between countries as the source of this discount. A series of regressions that control for industry membership show that this Canadian discount is present across a range of industries. These results confirm earlier studies suggesting that Canadian and U.S. equity markets are segmented, and not integrated as theory would suggest. Given the findings of this paper, value investors will find more attractive investment opportunities in Canadian than in the United States, as this market appears to price Canadian-listed firms at a discount to similar U.S.-listed firms across a range of industries.
Appendix
The ratios used in this paper were computed as follows ( Profit margin = net income before extraordinary items / sales = DATA18 / DATA12
Return on assets (ROA) = net income before extraordinary items / total assets = DATA18 / DATA6
Return on equity (ROE) = net income before extraordinary items / common equity = DATA18 / DATA60
Risk-adjusted stock market return (SMR) = (total equity market return over past year) / (standard deviation of total market return over 3 years)
Share turnover (TURN) = (average monthly volume of shares traded) / (number of shares outstanding, adjusted for stock splits and stock dividends) The first specification (a) uses ROE and cost of equity, while the second specification (b)
replaces ROE with profit margin, asset turnover and financial leverage, and cost of equity with the risk-free rate and the firm-specific equity market premium. The first specification (a) uses ROE and cost of equity, while the second specification (b) replaces ROE with profit margin, asset turnover and financial leverage, and cost of equity with the risk-free rate and the firm-specific equity market premium.
Level of significance for two-tailed test:** = 1%,*= 10%. 1 The Gordon dividend discount model, for example, views the price of a stock as a function of the cost of equity, the dividend policy proxied by the earnings retention rate, and the growth rate of future earnings.
2 Alternative valuation models rely on multiple factors, as predicted by arbitrage pricing theory.
For example, Fama and French (1992, 1995) have identified three factors.
3 Kocherlakota (1996) provides a concise discussion of the equity-premium puzzle.
4 Consistent with the literature, different estimates of the equity premium in the two markets show that the equity premium is time-varying and dependent on the methodology used to estimate it.
Differences in equity market premiums are taken as an empirical fact that remains for future research to explain.
5 This approach is suggested in Booth and Zhao (2002) . An alternative approach is to look at residual income, which Penman (1996 Penman ( , 2001 ) terms abnormal earnings. Residual earnings recognize that investors reward firms that achieve profitability over and above their cost of equity.
Residual income is addressed indirectly in this study given that both cost of equity and ROE are considered in this analysis. 6 For example, the price-to-earnings multiple is unstable for small positive or negative earnings, causing the multiple to explode. As earnings approach zero, the price-to-earnings multiple approaches infinity. 7 The reported results were robust when other prices were used, such as fiscal year-end and one and two months after year-end. 8 The number of digits is chosen based on previous work that tested the set of comparable firms on the accuracy of the price-earnings method (Alford 1992) . We cannot find matching U.S. data for 462 Canadian observations: 141 had total assets less than the minimum total assets in the industry, 85 had total assets greater than the maximum total assets in the industry, 24 had no U.S. comparables companies (in terms of three-digit SIC and year), and the remaining 212 had no matching companies within the range (50%, 150%) specified.
